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A  LABORATORY  STUDY  OF  THE  INFLAMMABILITY  OF 

COAL  DUST. 


By  J.  C.  "W.  Frazer,  E.  J.  Hoffman,  and  L.  A.  Scholl,  Jr. 


INTRODUCTION. 

The  danger  from  coal  dust  in  mines  has  been  thoroughly  demon- 
strated by  experiment,  and  consequently  the  study  of  the  inflam- 
mability of  coal  dust  suspended  in  air,  that  is,  the  readiness  with 
which  a  cloud  of  coal  dust  inflames,  is  of  decided  importance  to  those 
engaged  in  coal  mining.  Much  knowledge  has  been  gained  from  the 
work  done  in  the  large  galleries  constructed  at  official  and  semiofficial 
stations  in  this  country  and  abroad,  but  the  study  of  the  coal-dust 
problem  in  these  galleries  requires  so  much  time  and  is  so  costly  that 
there  is  need  of  a  reliable  laboratory  method  for  obtaining  a  classi- 
fication of  the  great  variety  of  dusts  that  occur  in  mines.  The 
investigation  described  in  this  paper  was  an  attempt  to  devise  such 
a  method.  It  was  a  preliminary  investigation,  and  work  in  the  same 
direction  is  being  continued  by  the  Bureau  of  Mines.  As  Mr.  Frazer 
has  severed  his  connection  with  the  bureau,  it  is  deemed  advisable 
to  publish  the*  results  of  his  study  substantially  as  he  prepared  them, 
with  little  attempt  to  draw  conclusions  or  to  show  the  bearing  of  the 
results  on  other  studies  now  in  progress.  The  results  of  these  studies 
and  a  full  discussion  of  the  significance  of  the  laboratory  investiga- 
tions will  be  published  in  future  reports  of  the  Bureau  of  Mines. 

The  reader  should  remember  that  any  laboratory  method,  since  it 
involves  conditions  that  differ  so  greatly  from  those  of  actual  mining, 
should  be  thoroughly  tested,  and  the  results  obtained  by  it  should 
be  confirmed  by  experiments  conducted  on  a  scale  simulating  mining 
conditions  before  final  conclusions  are  drawn. 

The  need  of  a  laboratory  method  has  long  been  felt,  and  several 
investigators  have  devised  apparatus  and  methods.  The  work  done 
by  Vital,  Holtzwart  and  Von  Meyer,  Bedson  and  Widdas,  Le  Chate- 
lier,  and  that  of  the  British  Coal  Dust  Commission  is  of  great  interest 
in  this  connection.     Bureau  of  Mines  Bulletin  20 a  contains  a  sum- 

a  Rice,  G.  S.,  The  explosibility  of  coal  dust,  with  chapters  by  J.  C.  W.  Frazer,  Axel  Larsen,  Frank  Haas, 
and  Carl  Scholz:  Bull.  20,  Bureau  of  Mines,  1911,  204  pp. 
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mary  of  the  experiments  of  some  of  those  who  have  made  a  laboratory 
study  of  the  inflammability  of  coal  dust  and  it  is  unnecessary  to 
repeat  the  summary  here.  More  recently,  Taffanel  and  Durr  have 
published  the  results  of  their  investigation  of  the  inflammability  of 
dusts  at  the  Lievin  station. 

WORK  AT  THE  LIEVIN  STATION. 

The  paper  of  TafTanel  and  Durr  a  gives  some  interesting  results  of 
the  comparative  study  of  combustible  dusts.  The  apparatus  which 
they  used  is  shown  in  figure  1.  A  vertical  porcelain  tube,  a,  is  heated 
from  the  outside  to  the  desired  temperature,  as  indicated  by  the 
thermocouple  d.     The  dust  under  investigation  is  placed  at  o  and  is 


\aZ!2Z^^Z2zza& 


Figure  1. — Apparatus  used  at  the  LieVin  station. 

ejected  by  the  compressed  air  contained  in  the  1-liter  bottle  p.  Just 
previous  to  the  ejection  of  the  dust  by  the  current  of  air,  eis  pressed 
down  tightly  on  a,f  making  a  tight  joint  between  the  two.  During 
the  passage  of  the  dust-laden  air  through  a,  ignition  occurs  if  ft  is 
sufficiently  hot.  In  addition  to  determining  the  temperature  of  igni- 
tion, the  investigator  should  study  the  size  of  the  flame  that  issues 
from  the  lower  end  of  a.  This  study  is  facilitated  by  photographing 
the  flames.  The  results  recorded  permit  the  classification  of  the 
dusts  with  reference  to  their  inflammability.  The  dusts  studied  by 
Taffanel  and  Durr  were  classified  into  eight  groups,  designated  A  to 
II  in  the  order  of  increasing  inflammability. 


"  I  aflanel,  J.,  and  Durr,— ,  ("iiKjuienic  i&ki  d'essais".    Sur  les  inflammations  de  poussiercs;  Essais  d'in- 
BammabUltA    August,  1911. 
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WORK  BY  THE  BUREAU  OF  MINES. 
DESCRIPTION    OF    APPARATUS. 

The  apparatus  that  was  used  by  the  authors  in  the  present  inves- 
tigations is  shown  in  figure  2.  It  consists  essentially  of  the  explosion 
Hash  a, -the  platinum  coil  i,  and  devices  for  putting  the  dust  in  sus- 
pension and  for  measuring  the  pressure  developed  in  a. 

The  flask  a,  winch  has  a  capacity  of  1,600  c.  c,  is  provided  with 
large  tubulures  at  its  top  and  bottom;  the  ends  of  these  tubulures 
are  ground  true  on  a  glass  plate  with  emery  powder.  Experience 
indicates  that  a  flask  with  a  capacity  of  about  1,250  c.  c.  would 


Figure  2.— Apparatus  used  by  the  Bureau  of  Mines. 

probably  be  preferable.  The  brass  plate  Jef  which  rests  on  the  end  of 
the  top  tubulure,  carries  the  platinum  coil  i  and  the  brass  tube  m. 
The  brass  plate  c,  on  which  a  rests,  carries  the  small  glass  funnel  b, 
which  is  cemented  gas-tight  into  c.  The  contact  between  the  ends 
of  a  and  the  brass  plates  Jc  and  c  is  made  gas-tight  by  wide  rubber 
bands,  which  are  placed  around  the  end  of  each  tubulure  and  left 
projecting  a  short  distance.  The  contraction  of  the  rubber  draws 
the  projecting  portion  down  on  the  ends,  forming  a  rubber  cushion 
between  the  ends  of  the  tubulures  and  the  brass  plates,  and  by 
screwing  down  the  nuts  above  the  steel  piece  Z,  the  joints  at  these 
points  are  made  tight.  The  platinum  coil  i  is  suspended  near  the 
center  of  a  by  the  two  stout  nickel  leads  j,  j,  which  pass  through  fiber 
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plugs  in  h.  The  coil  i  is  made  of  about  100  cm.  of  No.  26  platinum 
e,  wound  on  a  quartz-glass  frame,  which  is  attached  as  described 
above  to  the  leads  /,  j.  The  steel  ball  n  is  ground  to  fit  practically 
gas  1  ight  on  top  of  m,  which  is  soldered  to  Jc  and  communicates  with  a. 
The  dust  to  be  investigated  is  weighed  into  the  glass  funnel  b  and 
at  each  trial  is  brought  to  about  the  same  position  in  the  steni  of  the 
funnel,  which  is  then  connected  by  means  of  a  short  rubber  tube  to 
the  150-c.  c.  glass  bulb  d.  By  means  of  the  compression  bulb,  p, 
the  air  in  d  is  compressed  until  a  pressure  of  150  mm.  of  mercury  is 
indicated  by  the  manometer  Ti.  At  the  proper  instant  the  dust  in  b 
is  ejected  and  put  in  suspension  hi  a  by  suddenly  opening  the  pinch 
cock  e.  In  order  to  insure  a  more  uniform  dissemination  of  the  dust 
in  a,  b  is  covered  with  a  small  piece  of  18-mesh  copper  gauze.  By 
blowing  the  dust  through  the  gauze  the  adhering  particles  are  more 
completely  separated  and  the  density  of  the  dust  cloud  in  a  is  ren- 
dered more  uniform.  It  has  been  found  inadvisable  to  use  the  gauze 
on  b,  except  with  samples  of  coal  dust.  The  pressure  developed  in  a 
is  determined  by  ascertaining  by  several  trials  the  smallest  weight 
that  must  be  placed  on  n  to  prevent  its  being  lifted  from  m. 

METHOD    OF    OPERATION. 

With  the  apparatus  connected  as  shown  in  the  illustration  (fig.  2), 
the  desired  current  is  passed  through  the  platinum  coil  for  exactly 
3  minutes,  and  during  this  interval  the  expanding  air  in  a  is  released 
at  intervals  of  1,  2,  and  2 J  minutes  after  the  instant  the  current  is 
first  passed  through  the  coil.  At  the  end  of  exactly  3  minutes  e  is 
quickly  opened  and  the  dust  in  b  is  ejected.  The  experiment  is 
repeated  several  times,  the  weight  on  n  being  varied  each  time  until 
it  is  found  that  the  pressure  developed  in  a  lies  between  two  values 
differing  by  5  grams.  The  weight,  which  is  a  small  flask  or  other 
glass  vessel  containing  mercury,  is  easily  varied.  In  every  experiment 
0.05  gram  of  dust  was  used  for  ignition,  as  with  this  quantity  it  has 
been  found  that  the  most  inflammable  coals  are  still  able  to  exert  the 
maximum  explosive  force. 

In  order  to  obtain  comparable  results,  the  conditions  must  be  kept 
uniform  in  every  particular.  A  220-volt  power-house  current  was 
used  in  these  experiments,  its  voltage  being  reduced  by  suitable 
resistance  before  it  passed  to  the  coil  i.  An  ammeter  was  always  in 
circuit,  and  the  current  was  kept  as  steady  as  possible  by  means  of  a 
rheostat,  but  frequently  the  current  was  so  unsteady  that  some  tests 
had  to  be  repeated  several  times  before  the  results  were  satisfactory. 
This  was  especially  true  when  conditions  within  the  flask  were  just 
about  (hose  required  for  the  complete  ignition  of  the  dust.  Hence, 
a  storage  battery  should  be  used  as  the  source  of  the  current. 
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Experiments  were  made  on  each  dust  with  current  strengths  of 
5,  5.5,  6,  6.5,  and  7  amperes.  The  temperature  corresponding  to 
each  of  these  intervals  could  not  be  readily  determined,  but  the 
resistance  of  the  coil  at  each  interval  was  determined,  as  follows: 

Resistance  of  coil  with  different  strengths  of  current. 

Amperes 5.0        5.5  6.0  6.5  7.0 

Ohms 3.6         3.74         3.85         3.90         3.97 

PREPARATION  OF  THE  SAMPLE. 

Previous  experiments  had  shown  that  when  the  particles  are  below 
a  certain  size  the  fineness  of  the  particles  has  a  decided  effect  on  the 
inflammability  of  a  dust.  But  it  was  considered  better  to  grind  all 
of  the  samples  so  fine  that  the  whole  of  each  sample  introduced  would 
take  part  in  the  action  within  the  flask  than  to  attempt  to  separate 
and  collect  the  finest  dust  by  screening,  as  the  finest  dust  might  have 
a  composition  different  from  that  of  the  sample  as  a  whole.  In  all  of 
the  tests  recorded  in  this  paper  the  whole  of  each  sample  was  air  dried 
to  constant  weight  and  then  ground  fine  enough  to  pass  through  a 
200-mesh  sieve,  the  fineness  of  all  the  samples  being  as  nearly  as 
possible  the  same.  Some  samples  undoubtedly  contained  more 
extremely  fme  dust  than  did  others,  but  it  is  not  believed  that  this 
finest  part  and  that  which  just  passes  a  200-mesh  screen  would  differ 
much  in  inflammability  under  the  conditions  of  these  experiments. 
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STATEMENT  OF  RESULTS. 

In  the  following  tables  are  given  the  results  of  the  investigation. 
All  of  the  experiments  were  made  under  the  same  conditions,  except 
those  with  artificial  mixtures  (Table  4  and  figs.  71-75),  in  which  an 
explosion  flask  of  a  different  size  was  used.  Except  for  those  tests, 
all  results  are  comparable.  In  every  case  the  pressure  from  the  air 
used  to  put  the  dust  into  suspension  has  been  deducted  from  the  pres- 
sure caused  by  the  explosion. 

In  addition  to  samples  of  coal  dust,  some  artificial  mixtures  of  coal 
dust  and  finely  ground  shale,  also  calcium  carbonate,  have  been  inves- 

a  Stanton,  F.  M.,  and  Fieldner,  A.  C,  Methods  of  analyzing  coal  and  coke:  Technical  Paper  8,  Bureau 
of  Mines,  1912, 18  pp. 
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tigated  in  order  to  measure  the  effectiveness  of  these  substances  in 
diminishing  the  inflammability  of  coal  dust.  The  following  sub- 
stances also  were  investigated:  Wood  dusts  (4  samples),,  asphalt  (4 
samples),  and  gluten,  flour,  starch,  sugar,  and  lycopodium  (1  sample 
of  each) . 

In  order  to  present  the  results  in  a  form  more  convenient  than 
tables,  they,  with  the  exception  of  those  for  road  dusts  (Table  3),  are 
shown  as  curves.  The  curves  are  plotted  with  the  strength  of  cur- 
rent on  the  coil  as  abscissas,  and  the  pressures  in  the  flask  as  ordinates; 
the  maximum  weight  in  grams  lifted  in  a  test  is  taken  as  the  pressure 
corresponding  to  the  strength  -of  current  in  that  test.  Since  the 
diameter  of  the  brass  tube  m  (fig.  2)  is  7  mm.,  the  pressure  per  unit 
area  can  be  calculated  if  desired.  The  heights  of  any  two  curves  at 
corresponding  points  are  assumed  to  be  determined  by  the  relative 
inflammability  of  the  two  dusts  under  the  conditions  corresponding 
to  the  points.  The  curves  of  any  group  of  tests  are  arranged  in 
ascending  order  according  to  the  increasing  inflammability  of  the 
samples,  as  shown  by  the  heights  of  the  curves  above  the  line  of  zero 
pressure  at  the  highest  current  strength  used  in  the  coil.  Several 
samples,  as  the  curves  show,  have  about  the  same  inflammability. 
In  such  cases  the  order  in  which  the  results  are  placed  is  largely  a 
matter  of  opinion. 

The  dusts  investigated  have  been  divided  into  four  groups,  accord- 
ing to  their  nature  as  follows:  Group  1  (Tables  1  and  2  and  figs.  3-70), 
samples  of  coal  dust;  group  2  (Table  3),  samples  of  road  dusts  high  in 
ash;  group  3  (Table  4  and  figs.  71-75),  artificial  mixtures  of  dusts 
with  known  percentages  of  shale  dust  or  of  calcium  carbonate;  group 
4  (Table  5  and  figs.  76-86) ,  inflammable  dusts  other  than  coal  dusts. 

It  will  be  noticed  that,  in  general,  the  curves  are  of  two  types  and 
the  dusts  of  group  1  have  been  subdivided  into  two  divisions  corre- 
sponding to  the  two  types  of  curves.  The  curves  for  the  samples  of 
the  first  division  rise  continuously  in  a  more  or  less  irregular  manner 
with  increasing  temperature  of  the  coil,  whereas  those  for  the  second 
division  rise  rapidly  at  first  but  toward  the  end  of  the  range  covered 
by  these  experiments  rise  little  and  are  practically  parallel  to  the  hori- 
zontal axis.  These  results  seem  to  indicate  that  the  samples  of  the 
second  division  of  group  1  exerted  their  maximum  explosive  force 
within  the  range  of  the  tests,  whereas  those  of  the  first  division  did 
not.  It  seems  that  many  of  the  samples  of  the  first  division  did  nol 
ignite  or  that  the  ignition  extended  only  a  short  distance  into  the 
cloud  of  dust.  In  none  of  the  samples  of  the  first  division  does  the 
ignition  seem  to  have  extended  throughout  the  whole  cloud,  for  the 
curves  of  this  division  ascend  continuously  throughout  their  whole 
length,  and  the  maximum  explosive  force  of  the  samples  was  not 
developed  within  the  range  of  the  experiments. 
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Figure  3. — Relative  inflammability  of  coal  No.  10900,  Valley  Comity,  Mont.    Moisture,  12.49  per  cent; 
volatile  matter,  40.65  per  cent;  fixed  carbon,  40.75  per  cent;  ash,  G.ll  per  cent;  sulphur,  0.50  per  cent. 
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Figure  4.— Relative  inflammability  of  coal  No.  11680,  McDowell  County,  W.  Va.     Moisture,  0.53  per  cent; 
volatile  matter,  16.22  per  cent;  fixed  carbon,  71.39  per  cent;  ash,  11.S6  per  cent;  sulphur,  2.16  per  cent. 
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5. — Relative  inflammability  of  coal  No.  11360,  Cambria  County,  Pa.    Moisture,  0.6S  per  cent;  vola- 
mattor,  18.03  per  cent;  fixed  carbon,  74.86  per  cent;  ash,  6.43  per  cent;  sulphur,  1.25  per  cent. 
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Figure  6.— Relative  inflammability  of  coal  No.  11361,  Davson  County,  Mont.    Moisture,  17. 7S  per  cent; 
volatile  matter,  31.31  per  cent:  fixed  carbon,  44.21  per  cent;  ash,  6.50  per  cent;  sulphur,  0.47  per  cent. 
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FIGURE  7.— Relati  lability  of  coal  No.  10G30,  Raleigh  Comity;  W.  Va.    Moisture,  0.51  per  i 

volatile  matter,  IS. 41  per  cent;  fixed  carbon,  77.40  per  cent;  ash,  3.68  per  cent;  sulphur,  0.64  per  cent. 
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Figure  8.— Relative  inflammability  of  coal  No.  10629,  Fayetto  County,  W.  Va.    Moisture,  0.09  per  c 
volatile  matter,  18.93  per  cent;  fixed  carbon,  72.68  per  cent;  ash,  7.70  per  cent;  sulphur,  1.10  per  cent. 
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Figure  9.— Relative  inflammability  of  coal  No.  10628,  Raleigh  County,  W.  Va.    Moisture,  0.59  per  cent; 
volatile  matter,  18.77  per  cent;  fixed  carbon,  77.01  per  cent;  ash,  3.03  per  cent;  sulphur,  0.74  per  cent. 
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Figure  11.— Relative  inflammability  of  coal  No.  10732,  El  Paso  County,  Colo.    Moisture,  15.57  per  cent; 
volatile  matter,  32.77  per  cent;  fixed  carbon,  34.12  per  cent;  ash,  17.54  per  cent;  sulphur,  0.38  per  cent. 
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Figure  12.— Relative  inflammability  of  coal  No.  11135,  Las  Animas  County,  Colo.    Moisture,  1  percent; 
volatile  matter,  23.90  per  cent;  fixed  carbon,  55.73  per  cent;  ash,  14.32  per  cent;  sulphur,  0.63  per  cent. 
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Figure  13.— Relative  inflammability  of  coal  No.  11134,  Las  Animas  County,  Colo.    Moisture,  1.28  per  cent; 
volatile  matter,  29.39  per  cent;  fixed  carbon,  56.00  per  cent;  ash,  13.33  per  cent;  sulphur,  0.57  per  cent. 
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Figure  14.— Relative  inflammability  of  coal  No.  11107,  Delta  County,  Colo.    Moisture,  2.57  per  cent; 
volatile  matter,  31.41  per  cent;  fixed  carbon,  48.59  per  cent;  ash,  17.43  per  cent;  sulphur,  1.90  per  cent. 
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Figure  15.— Relative  inflammability  of  coal  No.  10692,  Rhea  County,  Tenn.    Moisture,  1.07  per  cent; 
volatile  matter,  29.05  per  cent;  fixed  carbon,  57.98  per  cent;  ash,  11.90  per  cent;  sulphur,  1.S0  per  cent. 
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iity  of  coal  No.  12198,  Las  Animas  County,  Colo.    Moisture,  1.22  per  < 
vol  *r,  29.23  per  cent;  fixed  carbon,  52.77  per  cent;  ash,  1G.78  rer  cent;  sulphur,  0.56  per  cent. 
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Figure  17.— Relative  inflammability  of  coal  No.  11059,  Johnson  County,  Wyo.    Moisture,  13. G3  per  cent; 
volatile  matter,  32.61  per  cent;  fixed  carbon,  3S.19  per  cent;  ash,  15.57  per  cent;  sulphur,  1.C0  per  cent. 


1 

1 

i 

0Q 
8 

1 

^ 

-> 

<  150 

i^ 

ti 

O 

W 

^    100 

1 

I 

/  1 

fe 

| 

£3 

1 

fH 

O     50 

1— 1 

' 

1     i 

H 
£ 

1     1 

1 

1     I 

1 

!     1     , 

M. 

_j 

_  1 

0 

~ 1    Ml- 

^"T"l 

1  ! 

1 

1 

5.0  5.5  6.0  6.5 

CURRENT  THROUGH  IGNITION  COIL,  AMPERES. 


7.0 


Figure  IS.— Relative  inflammability  of  coal  No.  12086,  Jefferson  County,  Ala.    Moisture.  1.15  per  ccmt; 
volatile  matter,  27.32  per  cent;  fixed  carbon,  60.32  per  cent;  ash,  11.21  par  cent;  sulphur,  0.S0  per  cent. 


200 


3  in 

o 

6. 
w 

£  100 


= 

2    .50 


0 


1 

1 

| 

1   i   ! 

1 

! 

1 

1 

a 

I 

1   1 

l^» 

Lh 

' 

«*f*n 

1 

'  1 

1 

1 

/ 

.    : 

1 

/ 

■f- 

1 

1      1 

1 

\ 

— 

*-n 

1 

1 

\     \ 

1 

i-U-ri 

i 

1 

1 

\ 

-\T- 

- 

7.0 


5.0  5.5  6.0  6.5 

CURRENT  THROUGH  IGNITION  COIL,  AMPERES. 

FlGUBE  19.— Relative  inflammability  of  coal  No.  11443,  Las  Animas  County.  Colo.    I  [oisture,  1.24  per  cent; 
volatile  matter,  35.03  per  cent;  fixed  carbon,  53.14  per  cent;  ash,  10.54  per  cent;  sulphur,  0.50  per  cent. 
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Figure  20.— Relative  inflammability  of  coal  No.  10801,  Bledsoe  County..  Tenn.    Moisture,  1.06  per  cent; 
volatile  matter,  27.29  per  cent;  fixed  carbon,  64.21  per  cent;  ash,  7.44  per  cent;  sulphur,  0.53  per  cent. 
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Figure  21.— Relative  inflammability  of  coal  No.  11163,  Washington  County,  Pa.    Moisture,  1.05  per  cent; 
volatile  matter,  34.12  per  cent;  fixed  carbon,  58.34  per  cent;  ash,  6.49  per  cent;  sulphur,  1.13  per  cu 
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Figure  23.— Relative  inflammability  of  coal  No.  11156,  Marion  County,  W.  Va.    Moisture,  1.22  per  cent; 
volatile  matter,  36.39  per  cent;  fixed  carbon,  53.58  per  cent;  ash,  8.81  per  cent;  sulphur,  2.06  per  cent. 
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Figure  24.— Relative  inflammability  of  coal  No.  12029,  Las  Animas  County,  Colo.    Moisture,  0.83  per  cent; 
volatile  matter,  32.77  per  cent;  fixed  carbon,  49.09  per  cent;  ash,  17.31  per  cent;  sulphur,  0.94  per  cent. 
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Figure  25.— Relative  inflammability  of  coal  No.  10741,  El  Paso  County.  Colo.    Moisture,  11.31  per  cent; 
volatile  matter,  31.36  per  cent;  fixed  carbon,  32. 9S  per  cent;  ash,  24.35  per  cent;  sulphur,  0.43  per  cent. 
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Figure  26.— Relative  inflammability  of  coal  No.  10713,  Uinta  County,  Utah.    Moisture,  7.75  per  cent; 
volatile  matter,  39.27  per  cent;  fixed  carbon,  44.65  per  cent;  ash,  8.33  per  cent;  sulphur,  2.39  per  cent. 
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FiOTJBK  27.— Relative  inflammability  of  coal  No.  11433,  Marion  County,  W.  Va.    Moisture,  1.47  per  cent; 
e  matter,  35.54  per  cent;  fixed  carbon,  57.30  per  cent;  ash,  5.69  per  cent;  sulphur,  0.68  per  cent. 
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il  No.  10916,  B  ounty,  Tern.    Moisture,  1.68  per  cent; 

v  I  ion,  61.91  por  cent;  ash,  6.49  ptr  c  ur,  0.53  rex  cent. 
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Figuee  29.— "Relative  inflammability  of  coal  No.  10959,  Madison  County,  111.    Moisture.  7.52  per  cent; 
volatile  matter,  33.52  per  cent;  fixed  carbon,  43.93  per  cent;  ash,  10.03  per  cent;  sulphur,  SM  per  cent. 
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Figure  30.— Relative  inflammability  of  coal  No.  110*36,  Valley  County,  Mont.    Moisture,  9.36  per  cent; 
volatile  matter,  41.40  per  cent;  fixed  carbon,  40.59  per  cent;  ash,  8.05  per  cent;  sulphur,  0.62  per  cent. 
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Figuee  31.— Relative  inflammability  of  coai  No.  11382,  Matanuska  coal  fields,  Alaska.    Moisture,  4.76  per 
matter,  30.00  per  cent;  fixed  carbon,  53.85  per  cent;  ash,  5.39  per ceni,  sulphur,  0.24  per  ca$i. 
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FiGur.E  32.— Relative  inflammability  of  coal  No.  10997,  Wasatch  County,  Utah.    Moisture,  10.37  per  cent; 
volatile  matter,  39.68  per  cent;  fixed  carbon,  46.75  per  cent;  ash,  3.20  per  cent;  sulphur,  0.74  per  cent. 
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FIGURE  33.— Relative  inflammability  of  coal  No.  11592,  Pittsburg  County,  Okla.    Moisture,  1.52  per  cent; 
volatile  matter,  33.28  per  cent;  fixed  carbon,  58.04  per  cent;  ash,  7.16  per  cent;  sulphur,  0.50  per  cent. 
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I  •'    ial  No.  12025,  Las  Animas  County,  Colo.    Moisture,  0.77  percent, 

volatile  matter,  31*56  per  cent;  B  on,  57.57  per  oent;  ash,  L0.08  per  oent;  sulphur,  0.60  per  cent. 
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Figure  35.— Relative  inflammability  of  coal  No.  10575,  Pierce  County,  Wash.    Moisture,  1.68  per  cent; 
volatile  matter,  35.24  per  cent;  fixed  carbon,  48.02  per  cent;  ash,  15.06  per  cent;  sulphur,  0.35  per  cent. 
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Figure  36. — Relative  inflammability  of  coal  No.  114G5,  Sweetwater  County,  Wyo.    Moisture,  4.64  per  cent; 
volatile  matter,  39.96  per  cent;  fixed  carbon,  51.76  per  cent;  ash,  3.6-4  per  cent;  sulphur,  1.07  per  cent. 
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Figure  37.— Relative  inflammability  of  coal  No.  10556,  Allegheny  County,  Pa.    Moisture,  1.  GO  per  cent; 
volatile  matter,  35.59  per  cent;  fixed  carbon,  57.87  per  cent;  ash,  4.64  per  cent;  sulphur,  0.52  per  cent. 
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Figure  38. — Relative  inflammability  of  coal  No.  10901,  Sullivan  County,  Ind.    Moisture,  7.37  per  cent; 
volatile  matter,  34.81  per  cent;  fixed  carbon,  51.79  per  cent;  ash,  6.03  per  cent;  sulphur,  1.17  per  cent. 
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lity  of  coal  No.  11864,  M  E1L     Moisture,  6.48  per 
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Figure  40.— Relative  inflammability  of  coal  No.  11184,  Crawford  County,  Kans.    Moisture,  1.50  per  cent; 
volatile  matter,  34.71  per  cent;  fixed  carbon,  54.37  per  cent;  ash,  9.42  per  cent;  sulphur,  5.12  per  cent. 
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Figure  41.— Relative  inflammability  of  coal  No.  11130,  Allegheny  County,  Pa.    Moisture,  1.51  per  cent; 
volatile  matter,  3-3.22  per  cent;  fixed  carbon,  56.67  per  cent;  ash,  6.60  per  cent;  sulphur,  0.97  per  cent. 
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Figure  42.— Relative  inflammability  of  coal  No.  11180,  Barton  County,  Mo.    Moisture,  1.28  per  cent;  vol- 
atile matter,  33.47  per  cent;  fixed  carbon,  55.91-per  cent;  ash,  9.34  per  cent;  sulphur,  3.78  per  cent. 
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i! it y  of  coal  No.  11J88,  Barton  I  Mfobture,  1.64  i>or  cent; 

volat  ilc  axed  carbon,  63.99  per  cent;  ash,  12.00  per  cent;  sulphur,  5.22  per  cent. 
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Figure  44.— Relative  inflammability  of  coal  No.  12028,  Las  Animas  County,  Colo.    Moisture,  1.27  per  cent; 
volatile  matter,  33.18  per  cent;  fixed  carbon,  50.16  per  cent;  ash,  9.39  per  cent;  sulphur,  0.63  per  cent. 
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Figure  45.— Relative  inflammability  of  coal  No.  10960,  Sullivan  County,  Ind.    Moisture,  7.20  per  cent; 
volatile  matter,  36.61  per  cent;  fixed  carbon,  50.81  per  cent;  ash,  5.38  per  cent;  sulphur,  0.88  per  cent. 
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Figure  46.— Relative  inflammability  of  coal  No.  12004,  Pike  County,  Ky.    Moisture,  1.45  per  cent;  volatile 
matter,  35.66  per  cent;  fixed  carbon,  60.18  per  cent;  ash,  2.71  per  cent;  sulphur,  0.57  per  cent. 
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.  ive  inflammability  of  coal  No.  11984,  Allegheny  County,  l'a.     Moisture,  1.70  per  cent; 
volatile  matter,  36.71  per  not;  axed  carbon,  50.32  per  cent;  ash,  (i.25  per  cent;  sulphur,  1.49  percent. 
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FiCxTtre  48.— Relative  inflammability  of  coal  No.  10739,  Russell  County,  Va.    Moisture,  0.78  per  cent;  vol- 
atile matter,  36.37  per  cent;  fixed  carbon,  57.45  per  cent;  ash,  5.40  per  cent;  sulphur,  0.58  per  cent. 


CURRENT  THROUGH  IGNITION  COIL,  AMPERES. 

Figure  49.— Relative  inflammability  of  coal  No.  10736,  Russell  County,  Va.    Moisture,  0.98  per  cent;  vol- 
atile matter,  35.60  per  cent;  fixed  carbon,  57.54  per  cent;  ash,  5.88  per  cent;  sulphur,  0.60  per  cent. 
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Figure  50.— Relative  inflammability  of  coal  No.  10845,  Allegheny  County,  Pa.    Moisture,  1.81  per  cent; 
volatile  matter,  35.76  per  cent;  fixed  carbon,  56.41  per  cent;  ash,  6.02  per  cent;  sulphur,  1.20  per  cent. 
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i. —Relative  Inflammability  of  coal  No.  11500,  Pittsburg  County,  Okla.    Moisture,  1.41  per  cent; 
v..!  l  44  per  cenl;  fixed  carbon,  58.87  pel  cent.;  ash,  5.38  per  cent;  sulphur,  0.55  per  cent. 
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Figure  52.— Relative  inflammability  of  coal  No.  11460,  Sweetwater  County,  Wyo.    Moisture,  3.88  per  cent; 
volatile  matter,  39.55  per  cent;  fixed  carbon,  52.81  per  cent;  ash,  3.76  per  cent;  sulphur,  1.11  per  cent. 
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Figure  53.— Relative  inflammability  of  coal  No.  11985,  Allegheny  County,  Pa.    Moisture,  1.67  per  cent; 
volatile  matter,  35.85  per  cent;  fixed  carbon,  55.73  per  cent;  ash,  6.75  per  cent;  sulphur,  1.51  per  cent. 
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Figure  54.— Relative  inflammability  of  coal  No.  11983,  Allegheny  County,  Pa.    Moisture,  1.83  per  cent; 
volatile  matter,  35.62  per  cent;  fixed  carbon,  56.69  per  cent;  ash,  5.86  per  cent;  sulphur,  1.19  per  cent. 
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"..--Point  ivo  inflammability  of  eoal  \o.  11910,  Pittsburg  County.  Okla.     Moisture,  1.89  per  ronl; 
volatile  matt  per  cent;  fixed  carbon,  68.00  per  o  1.42  per  cent;  Bulphur,  0.63  per  cent. 
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Figure  56.— Relative  inflammability  of  coal  No.  11594,  Pittsburg  County,  Okla.    Moisture,  1.60  per  cent; 
volatile  matter,  34.06  per  cent;  fixed  carbon,  59.24  per  cent;  ash,  5.10  per  cent;  sulphur,  0.50  per  cent. 
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Figure  57.— Relative  inflammability  of  coal  No.  11058,  Wasatch  County,  Utah.    Moisture,  14.35  per  cent; 
volatile  matter,  39.24  per  cent;  fixed  carbon,  39.83  per  cent;  ash,  6.58  per  cent;  sulphur,  0.73  per  cent. 
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Figure  58.— Relative  inflammability  of  coal  No.  11930,  Las  Animas  County,  Colo.    Moisture,  0.86  per  cent; 
volatile  matter,  31.07  per  cent;  fixed  carbon,  57.39  per  cent;   ash,  10.68  per  cent;  sulphur,  0.62  per  cent. 
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uk  59.  -  Relative  inflammability  of  coal  No.  10189,  Huerfano  County,  Colo.    Moisture,  4.83  per  cent; 
volatile  matter,  :'.7.M  per  cent;  fixed  carbon,  49.01  per  cent;  ash,  7.75  per  cent;  sulphur,  0.57  per  cent. 
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Figure  60.— Relative  inflammability  of  coal  No.  10909,  Carbon  County,  Utah.    Moisture,  3.33  per  cent; 
volatile  matter,  41.79  per  cent;  fixed  carbon,  47.76  per  cent;  ash,  7.12  per  cent;   sulphur,  0.57  per  cent. 
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Figure  61.— Relative  inflammability  of  coal  No.  10671,  Natrona  County,  Wyo.    Moisture,  12.21  per  cent; 
volatile  matter,  34.22  per  cent;  fixed  carbon,  46.89  per  cent;  ash,  6.68  per  cent;  sulphur,  0.59  per  cent. 
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Figure  62.— Relative  inflammability  of  coal  No.  10899,  Valley  County,  Mont.    Moisture,  11.18  per  cent; 
volatile  matter,  38.82  per  cent;   fixed  carbon,  42.70  per  cent;  ash,  7.30  per  cent;  sulphur,  0.54  per  cent. 
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he  63.— Relative  taflammahittty  of  coal  No.  10998,  w  asatofa  County,  Utah.    Moisture,  6.14  percent; 
volatile  matter,  !  •  at;  fixed  carbon,  45.04  per  cent;  ash,  6.5:5  par  oant;  sulphur,  0.90  per  cent. 
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Figure  64.— Relative  inflammability  of  coal  No.  10810,  Sheridan  County,  Wyo.    Moisture,  15.17  per  cent; 
volatile  matter,  35.31  per  cent;  fixed  carbon,  45.82  per  cent;  ash,  3.70  per  cent;  sulphur,  0.40  per  cent. 
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Figure  65.— Relative  inflammability  of  coal  No.  10827,  Johnson  County,  Wyo.    Moisture,  15.52  per  cent; 
volatile  matter,  39.34  per  cent;  fixed  carbon,  30.43  per  cent;  ash,  5.71  per  cent;  sulphur,  0.64  per  cent. 
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Figure  6G.— Relative  inflammability  of  coal  No.  10825,  Sheridan  County,  Wyo.    Moisture,  13.49  per  cent; 
volatile  matter,  36.33  per  cent;  fixed  carbon,  45.10  per  cent;  ash,  5.08  per  cent;  sulphur,  0.34  per  cent. 
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Fiona  67.— Rebthre  Inflammability  of  coal  No.  11048,  Convene  County,  Wyo.    Moisture,  16.08  per  rent; 
volatile  matter,  88.91  per  oent;  fixed  carbon,  41.62  per  cent;  ash,  5.39  per  eont;  sulphur,  0.53  percent. 
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Figure  68.— Relative  inflammability  of  coal  No.  10822,  Sheridan  County,  Wyo.    Moisture,  13.94  per  cent; 
volatile  matter,  35.12  per  cent;  fixed  carbon,  45.44  per  cent;  ash,  5.50  per  cent;  sulphur,  0.56  per  cent. 
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Figure  69.— Relative  inflammability  of  coal  No.  12006,  Sheridan  County,  Wyo.    Moisture,  14.90  per  cent; 
volatile  matter,  37.28  per  cent;  fixed  carbon,  43.82  per  cent;  ash,  4.00  per  cent;  sulphur,  0.43  per  cent. 
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FiOTKE  70.— Relative  inllammability  of  coal  No.  12008,  Sheridan  County,  Wyo.    Moisture,  14. 9 7  per 
:  i  tile  matter,  35.24  per  cent;  fixed  carbon,  46.22  per  cent;  ash,  3.57  per  cent;  sulphur,  0.41  per  cent. 
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Figure  71.— Relative  inflammability  of  coal  No.  11184,  Crawford  County,  Kans.,  and  of  mixtures  of  coal 
No.  11184  with  shale.  Moisture,  1.50  per  cent;  volatile  matter,  34.71  per  cent;  fixed  carbon,  54.37  per 
cent;  ash,  9.42  per  cent;  sulphur,  5.12  per  cent. 
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Fiourk  72.— Relativo  inflammability  of  coal  No.  11188,  Barton  County,  Mo.,  and  of  mixtures  of  coal  No. 
U1H8  with  calf -111111  carbonate.  Moisture,  1.64  per  cent;  volatile  matter,  32.37  per  cent;  fixed  carbon, 
53.99  per  cent;  ash,  12  i>e.r  cent;  sulphur,  5.22  per  cent. 
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Figure  73. — Relative  inflammability  of  coal  No.  10736,  Russell  County,  Va.,  and  of  mixtures  of  coal  No. 
10736  with  shale.  Moisture,  0.98  per  cent;  volatile  matter,  35.60  per  cent;  fixed  carbon,  57.54  per  cent; 
ash,  5.88  per  cent;  sulphur,  0.60  per  cent. 
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FrGURE  74.— Relative  inflammability  of  coal  No.  10909,  Carbon  County,  Utah,  and  of  mixtures  of  coal  No. 
10909  with  shale.  Moisture,  3.33  per  cent;  volatile  matter,  41.79  per  cent;  fixed  carbon,  47.76  per  cent;  ash, 
7.12  per  cent;  sulphur,  0.57  per  cent. 
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Figure  75.— Relative  inflammability  of  coal  No.  10825,  Sheridan  County,  Wyo.,  and  of  mixtures  of  coal  No. 
10825  with  shale.  Moisture,  13.49  per  cent;  volatile  matter,  36.33  per  cent;  fixed  carbon,  45.10  per  cent; 
ash,  5.08  per  cent;  sulphur,  0.34  per  cent. 
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Figure  76.— Relative  inflammability  of  flour,  No.  11190.    Moisture,  11.09  per  cent;  volatile  matter,  63.58 
per  cent;  fixed  carbon,  24.90  per  cent;  ash,  0.43  per  cent. 
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Fiqure  77.— Relative  inflammability  of  pine  dust,  No.  11689.    Moisture,  4.38  per  cent;  volatile  matter, 
71.92  per  cent;  fixed  carbon,  16.02  per  cent;  ash,  7.68  per  cent. 
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Fiqure78.— Relativo  inflammability  of  oak  dust,  No.  11688.    Moisture,  3.22  per  cent;  volatilo  matter, 
77.05  per  cent;  fixed  carbon,  16.56  per  cent;  ash,  3.17  per  cent. 
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Figure  79.— Relative  inflammability  of  asphalt  No.  11386,  Pushmataha  County,  Okla.  Moisture,  0.29 
per  cent;  volatile  matter,  44.67  per  cent;  fixed  carbon,  48.07  per  cent;  ash,  6.97  per  cent;  sulphur,  1.60  per 
cent. 
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Figure  80.— Relative  inflammability  of  asphalt  No.  11388,  Pushmataha  County,  Okla.  Moisture,  0.21 
per  cent;  volatile  matter,  43.98  per  cent;  fixed  carbon,  49.19  per  cent;  ash,  6.62  per  cent;  sulphur,  1.63  per 
cent. 
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Figure  81.— Relative  inflammability  of  asphalt  No.  11387,  Pushmataha  County,  Okla.  Moisture,  0.34 
per  cent;  volatile  matter,  44.50  per  cent;  fixed  carbon,  48.37  per  cent;  ash,  6.79  per  cent;  sulphur,  1.61  per 
cent. 
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Figure  82.— Relative  inflammability  of  starch,  No.  11189.    Moisture,  14.58  per  cent;  volatile  matter,  70.21 
per  cent;  fixed  carbon,  14.87  per  cent;  ash,  0.34  per  cent. 
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Figure  83.— Relative  inflammability  of  asphalt  No.  11389,  Pushmataha  County,  Okla.  Moisture,  0.24 
per  cent;  volatile  matter,  43.36  per  cent;  fixed  carbon,  50.70  per  cent;  ash,  5.70  per  cent;  sulphur,  1.62  per 
cent. 
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Uflammability  of  sugar,  No.  13331.    Moisture,  0.00  per  cent;  volatile  matter,  95.15 
per  oenl ;  fixed  oarbon,  4.85  per  cent;  ash,  0.00  per  cent. 
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Figure  85.— Relative  inflammability  of  mahogany  dust,  No.  11690.    Moisture,  5.55  percent;  volatile  mat- 
ter, 72.71  per  cent;  fixed  carbon,  19.91  per  cent;  ash,  1.83  per  cent. 
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Figure  86.— Relative  inflammability  of  lycopodium,  No.  13332.    Moisture,  2.04  per  cent;  volatile  matter, 
87.39  per  cent;  fixed  carbon,  8.98  per  cent;  ash,  1.59  per  cent;  sulphur,  0.11  per  cent. 
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DISCUSSION  OF  RESULTS. 

In  any  statement,  such  as  the  preceding  tables,  of  the  relative 
inflammability  of  dusts,  ranking  of  the  different  samples  depends  on 
conditions.  In  the  tables  and  curves  the  samples  are  compared  on 
the  basis  of  the  results  obtained  with  the  largest  current  used, 
namely,  7  amperes.  The  order  of  inflammability  would  have  been 
different  if  the  results  obtained  at  a  different  current  strength  had 
been  used,  or  if  the  tests  had  been  made  on  a  large  scale. 

As  stated  above,  the  inflammability  curves  for  the  various  coal  dusts 
are  in  general  of  two  types,  and  the  dusts  of  group  1  have  been 
divided  on  this  basis.  The  curves  for  the  dusts  of  group  1A  ascend 
continuously  throughout  their  whole  length  within  the  range  of  the 
experiments,  whereas  the  curves  for  the  coals  of  group  IB  rise  rapidly 
at  first  and  finally  become  parallel  to  the  horizontal  axis.  Group  1A 
includes  50  semibituminous  and  bituminous  coals  and  8  subbitumi- 
nous  coals  and  lignites.  Group  IB  consists  of  9  subbituminous  coals 
and  1  lignite. 

Of  the  8  subbituminous  coals  and  lignites  of  group  1A,  4  are  to  be 
excluded  in  comparing  inflammability  for  the  following  reasons: 
Coal  sample  No.  10900  (fig.  3)  was  taken  from  an  outcrop  and  was 
probably  weathered,  as  is  indicated  by  its  containing,  on  a  moisture 
and  ash-free  basis,  27.47  per  cent  of  oxygen  and  having  a  heating 
value  of  5,867  calories  as  against  oxygen,  24.42  per  cent  and  calories 
6,455  in  the  case  of  sample  No.  10899  (fig.  62)  taken  from  the  same 
locality  and  having  a  similar  proximate  analysis.  Coal  sample  No. 
11059  (fig.  17)  was  from  an  open  bank  mined  for  local  use  and  may 
have  been  weathered.  Coal  sample  No.  10997  (fig.  32)  was  from  a 
prospect,  and  coal  sample  No.  11058  (fig.  57)  was  from  an  abandoned 
mine. 

Attention  is  called  to  the  extremely  high  moisture  content  of  sample 
No.  11361  (fig.  6),  the  very  high  ash  content  of  sample  No.  10741 
(fig.  25),  and  the  high  moisture  and  ash  content  of  sample  No.  10732 
(fig.  11). 

Neither  should  sample  No.  11382,  bituminous  coal,  of  group  1A 
(fig.  31)  and  sample  No.  11048,  subbituminous  coal,  of  group  IB 
(fig.  67)  be  considered  in  tins  connection.  The  former  was  from  an 
outcrop,  the  latter  from  an  open  bank. 

In  the  fight  of  the  above  facts,  though  no  rigid  distinction  between 
the  coals  can  be  drawn  on  the  basis  of  difference  in  form  of  inflamma- 
bility curve,  still  the  general  relations  noted  above  are  hardly  to  be 
considered  as  purely  accidental. 

Group  3  contains  samples  of  coal  dust  to  which  10,  20,  30,  40,  and 
50  per  cent  of  finely  ground  shale  or  of  calcium  carbonate  was  added. 
These  were  included  in  order  to  measure  the  effectiveness  of  this 
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proposed  means  of  diminishing  the  inflammability  of  coal  dust.  In 
all  the  experiments  with  these  artificially  prepared  dusts,  such  an 
amount  of  each  was  always  taken  as  contained  the  same  quantity 
of  the  pure  coal  dust  that  had  been  used  in  all  the  other  experiments, 
so  that  the  same  amount  of  coal  dust  was  in  suspension  in  all  cases. 
The  effect  of  the  shale  dust  in  limiting  the  inflammation  is  seen  with 
each  successive  addition,  the  effect  being  decidedly  marked  with  the 
50  per  cent  mixture  but  not  sufficient  to  render  the  sample  nonin- 
flammable. 

RESULTS  OF  TESTS  WITH  EUROPEAN  COALS. 

In  figures  87-94  are  given  curves  of  inflammability  for  coals  from 
France,  England,  Germany,  and  Austria.  The  authors  are  indebted 
to  G.  S.  Rice,  chief  mining  engineer,  for  the  samples  which  he  col- 
lected personally.  The  curves  are  presented  without  discussion,  in 
the  belief  that  they  may  prove  of  interest  in  connection  with  the 
curves  previously  given. 
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Figure  87.— Relative  inflammability  of  coal  No.  12653,  St.  Etienne,  France.  Moisture,  0.73  per  cent; 
volatile  matter,  31.00  per  cent;  fixed  carbon,  66.38  per  cent;  ash,  1.89  per  cent;  sulphur,  0.94  per  cent. 
Crab  sample. 
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Figure  88.— Relative  inflammability  of  coal  No.  12654,  St.  Etienne,  France.  Moisture,  0.68  per  cent; 
volatile  matter,  22.11  ner  cent;  fixed  carbon,  63.32  per  cent;  ash,  13.89  per  cent;  sulphur,  0.80  per  cent. 
Grab  sample. 
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Figurt:  89.— Relative  inflammability  of  coal  No.  12655,  Fcrndalc,  England.  Moisture,  0.78  per  cent; 
volatile  matter,  1-5.78  per  cent;  fixed  carbon,  81.95  per  cent;  ash,  1.49  per  cent;  sulphur,  0.59  per  cent. 
Grab  sample. 
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Figure  90.— Relative  inflammability  of  coal  No.  126-56,  LTpper  Silesia,  Germany.  Moisture,  6.70  per  cent; 
volatile  matter,  36.22  per  cent;  fixed  carbon,  54.18  per  cent;  ash,  2.90  per  cent;  sulphur,  0.99  per  cent. 
Grab  sample. 
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],.,,  ja  ',]—  Relative  inflammability  of  coal  No.  12657,  Westphalia,  Germany.    Moisture,  1.56  percent; 
volatile  matt  per  cent;  fixed  carbon,  62.66  per  cent;  ash,  5.13  per  cent;  sulphur,  0.98  per  cent. 

('•r<±}>  sample. 
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Figure  92.— Relative  inflammability  of  coal  No.  12658,  Westphalia,  Germany.  Moisture,  1.49  per  cent; 
volatile  matter,  33.89  per  cent;  fixed  carbon,  60.04  per  cent;  ash,  4.58  per  cent;  sulphur,  1.56  per  cent. 
Grab  sample. 
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Figure  93.— Relative  inflammability  of  coal  No.  12659,  Westphalia,  Germany.  Moisture,  0.61  per  cent; 
volatile  matter,  18.95  per  cent;  fixed  carbon,  71.59  per  cent;  ash,  8.85  per  cent;  sulphur,  1.95  per  cent. 
Grab  sample. 


150 


rlOO 


50 


~"~                                                                   1 

1 

^, 

,-e"""3' 

"" 

**** 

1                                          ._1_| ,^r                  .....                    _J_ 

J — ^_                        _[_                     ^^^                                       — L 

j^*5" 

,».'"*  _ 

-n"* 

•       i       i  --f— ^* 

'        III    Mi     ..  ■  .                               

5.0 


5.5 


6.0 


6.5 


7.0 


CURRENT  THROUGH  IGNITION  COIL,  AMPERES. 


Figure  94— Relative  inflammability  of  coal  No.  12660,  Segen-Gottes,  Austria.  Moisture,  0.99  per  cent; 
volatile  matter,  20.98  per  cent;  fixed  carbon,  65.17  per  cent;  ash,  12.86  per  cent;  sulphur,  3.26  percent. 
Standard  dust  used  in  Rossitz  gallery. 


58 


INFLAMMABILITY   OF   COAL   DUST. 


LABORATORY    DEMONSTRATION    OF    INFLAMMABILITY    OF   COAL 

DUST  IN  AIR. 

The  apparatus  shown  in  figure  95  is  designed  for  demonstrating 
on  a  laboratory  scale  the  explosibility  of  coal  dust  in  air.  The 
apparatus  is  assembled  on  the  same  principle  as  the  laboratory 
apparatus  already  shown  (fig.  2)  for  measuring  the  inflammability 
of  coal  dust.  It  consists  of  a  14-liter  aspirator  bottle,  ay  of  thick 
glass,  in  which  is  suspended  through  a  rubber  stopper,  Z,  a  coil  of  1.5 
meters  of  No.  26  platinum  wire.  Through  another  hole  in  I  connec- 
tion is  made,  by  means  of  a  glass  tube,  with  a  1 -liter  thin- walled 
Florence  flask,  b,  the  glass  tube  passing  through  a  rubber  stopper 
secured  in  the  mouth  of  the  flask  by  wire.  The  stopper  Z  is  held  gas 
tight  in  a  by  means  of  a  steel  piece  bolted  to  a  split  wooden  col- 
lar, c,  clamped  around  the  neck  of  a. 
Through  the  tubulure  r,  at  the  bot- 
tom of  a,  is  inserted  a  one-hole  rubber 
stopper  carrying  a  copper  funnel,  /, 
which  is  directed  upward  inside  the 
bottle  beneath  the  coil  and  is  covered 
with  a  piece  of  wire  gauze  to  aid  the 
dissemination  of  the  dust.  The  stopper 
carrying  /  is  secured  in  place  by  wiring. 
About  5  grams  of  fine  coal  dust  is  placed 


Figure  95.— Apparatus  for  demonstrating  the  inflammability  of  coal  dust. 

in/,  and  the  projecting  end  of  /  is  connected  to  the  2-liter  bottle  d 
by  means  of  thick-walled  rubber  tubing.  By  means  of  the  com- 
pression bulb  It  the  air  in  the  bottle  d  is  put  under  a  pressure  of 
about  450  mm.  of  mercury.  The  platinum  coil,  the  source  of  igni- 
tion, is  heated  for  about  10  minutes  by  a  current  of  6.5  amperes, 
when  the  air  in  a  is  warm.  The  dust  in  /  is  then  suddenly  ejected 
by  opening  the  pinch  cock  g.  When  the  dust  is  ejected,  a  is  filled 
with  flame,  and  a  loud  report  follows,  caused  by  the  explosion  of  the 
flask. 

The  experiment  is  performed  with  safety  only  when  the  bottle  a 
and  flask  b  are  inclosed  in  a  heavy  box  with  a  thick  plate-glass  front, 
otherwise  injury  may  be  caused  by  the  projected  pioces  of  glass. 
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